Applications Of Method Of Characteristics And Upper Bound Limit Analysis To Different Bearing Capacity Problems by Ghosh, Priyanka
ABSTRACT 
By employing a curved non-plastic trapped soil wedge below the footing base, the 
bearing capacity factor Ny was computed for a rough circular footing by using the method of 
characteristics. The computed magnitudes of N, were found to be significantly smaller than 
those reported in literature for a rough circular footing with the choice of a triangular 
(conical) trapped wedge. The size of the plastic zone relative to that of the trapped wedge was 
seen to increase with increase in the friction angle of the soil mass. 
The method of stress characteristics was applied to determine the bearing capacity of 
the ring footing. The solution for the ring footing in the present study was obtained by 
assuming a variation of the interface friction angle between the footing and underlying soil 
mass. The computed values of N, and N, were found to decrease continuously with increase 
in the values of ri/ro; where r, and r, are the inner and outer radii of the ring footing, 
respectively. The values of Ny for a rough footing base were found to be significantly higher 
as compared to those with the smooth footing base. 
The ultimate bearing capacity of two interfering rough strip footings was obtained by 
using the method of stress characteristics and the upper bound limit analysis. In case of 
solving the problem with the method of characteristics, two different failure mechanisms 
were considered to evaluate the interference effect of two nearby surface strip footings. Both 
the mechanisms consider the employment of a non-plastic trapped wedge below each footing 
base. In Mechanism - 1, the shape of the trapped wedge was chosen quadrilateral. In the case 
of the Mechanism - 2, a non-symmetrical triangular trapped wedge was employed below the 
footing base. While obtaining the solution using the upper bound limit analysis, only 
Mechanism - 2 was used. It was seen that the magnitude of the efficiency factor (ey) always 
becomes equal to 2.0 for s/B = 0, where s is the clear spacing between two footings. For 
spacing greater than s-/By the footings can be treated isolated. Using both the mechanisms, 
it was noted that the value of the efficiency factor becomes greater with increase in the value 
of 9. On the basis of Mechanism - 1, it was seen that the value of tY decreases continuously 
with increase in the value of s/B. On the other hand, Mechanism - 2 provides maximurn 
efficiency factor corresponding to s/B = s,JB; the maximum value of cy was found to be 
greater than 2.0 in almost all the cases. The value of s,JB was found to increase with increase 
in the $. It was also seen that the upper bound limit analysis solution provides lower values of 
ty as compared to the method of characteristics with Mechanism-2. 
By incorporating the shear strength of the soil mass above the footing level, it was 
intended to carry out an analysis so as to compute the bearing capacity factors for a rough 
strip footing placed on a sloping ground surface at different depths as a function of ah. The 
analysis was carried out by using the upper bound limit analysis. The results were presented 
in the form of the bearing capacity factors, N, and Ny, as a function of a, DfB, P and @; 
where D is the vertical depth of the footing edge (towards down slope) from the sloping 
ground surface, B is the width of the strip footing and P is the horizontal inclination of the 
slope. While choosing the collapse mechanism, the boundary of the radial shear zone was 
assumed to comprise of a logarithmic spiral; however, the equation of the logarithmic spiral 
arc was based on an angle QL which was varied from 0 to +. Also, for doing the optimization, 
the position of the focus of the logarithmic spiral was varied rather than fixing at the footing 
edge. The values of Nc and Ny were found to decrease extensively with increase in the value 
of oct, for different values of ground inclination P, embedment ratio h and soil friction angle 
0. As compared to the bearing capacity factor N,, the reduction in Ny with increase in a+, was 
found to be much: more extensive. The values of Ny frOm the literature, in the presence of ah, 
were found to be particularly conservative as compared to the present estimation. 
